Hsp90 interacts with AMPK and mediates acetyl-CoA carboxylase phosphorylation.
Heat shock protein 90 (Hsp90) serves to stabilise and correctly fold multiple significant client proteins associated with cell proliferation and cell survival. However, little is known about the Hsp90 client proteins that regulate cell metabolism. Here, we describe a unique ability of Hsp90 to regulate the stability and activity of AMP-activated kinase (AMPK), a key sensor of cellular energy status. Hsp90 is found to interact with AMPK and to maintain its AMP-activated kinase activity, which in turn is required for the phosphorylation of its substrate, acetyl-CoA carboxylase (ACC), the key enzyme in fatty acid metabolism. Our binding analysis reveals that both the γ subunit and the α subunit of AMPK bind to Hsp90 with a high affinity. We demonstrate that Hsp90 inhibitors, including geldanamycin (GA) and mycoepoxydiene (MED), can induce the dissociation of AMPK from Hsp90, and cause a significant decrease in phosphorylation of AMPK and ACC. Furthermore, we demonstrate that shRNAs of Hsp90 can efficiently suppress the activation of AMPK. These findings not only establish a novel interaction between Hsp90 and AMPK but also suggest a new mechanism for regulating tumour cell fatty acid metabolism.